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Claims 

What is claimed is: 

1. A method for shakring execution capacity among tasks 
executing in a real-time computing system having a performance 
specification in accordance \with Rate Monotonic Analysis (RMA) , 
comprising the steps of: 

pairing a higher pjfiority task with a lower priority 

task; 

reallocating execution time from the lower priority 
task to the higher priority t^sk during an overload condition; 
and 

increasing the period \ of the lower priority task to 
compensate for said reallocated execution time. 

2. The method of claim i\ wherein an amount of said 
execution time avaVlable to loan from said lower priority task, 
taskR, to said higher priority task, task^, ^is obtained as 
follows : 

NrTu 



Nu = - 



Tr 



where , 

Nr = amount ^f execution time to borrow from taskr, 
where Nr < Cr, 

Tr = period of t^skr, and 
Tu = period of tasku. 

3. The method of claim 1, wherejin said increased period of 

the lower priority task, taskr, is obtajined as follows: 
CrTr 



Tn = 



Cr-Nr 



/where 
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Cr = worst-easel task execution time of taskr, 
Tr = period of taskr, and 

of! execution time to borrow from taskr/ 



Nr = amount 



where Nr < Cr . 



10 



4. The method pf claim 1, further comprising the step of 

limiting an amount on execution time, Nr, to borrow from said 
lower priority task, ](^askr, to a maximum loan amount where 
Nr<<Cr, where 

Cr = worst-cas^ task execution time of taskr, and 
Nr = amount of Execution time to borrow from taskr. 



;i5 



5. The method of claim 4, wherein a maximum execution 

time, Nm, that may be borrowed from said lower priority task, 
taskr, is obtained^ as follows: 



Nm=Cr 



1- 



where m is the multiple of the period of said lower priority 
task, taskr- 



(-20 




25 



30 



6. The method of claim 1, wherein said higher priority 
task has hard deadlines\, 

7. The method of c3^aim 1, wherein said lower priority task 
has soft deadlines. 

8. A method for allocating resources among tasks executing 
in a real-time computing system having a performance 
specification in accordance ^th Rate Monotonic Analysis (RMA) , 
comprising the steps of: 

pairing a higher priority task with a lower priority 

task; 
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providing ^ first resource allocation to said lower 
priority task during a\normal operating condition; and 

reallocating \ a portion of said first resource 
allocation from said lower priority task to said higher priority 
task when said higher priiority task is operable. 

9. The method of claim 8, wherein said reallocated portion 
of said first resource allocation is obtained as follows: 

.r NrTu \ 

Nu = \ 

Tr \ 

where, \ 

Nr = amount of execution time to borrow from taskr/ 

where Nr < Cr, \ 

Tr = period of taskrl and 

Tu = period of taskuA 

10. The method of claim 8^, further comprising the step of 
increasing a period of said lower priority task, taskr, as 
follows: \ 

Cr-Nr \ 

where \ 

Cr = worst-case task execution time of taskr, 
Tr = period of taskr, and \ 

Nr = amount of execution\ time to borrow from taskr, 
where Nr < Cr. \ 

11. The method\ of claim 8, further comprising the step of 
limiting an amount of\ execution time, Nr, to reallocate from said 
lower priority task^ ) taskr, to a maximum loan amount where 
Nr«Cr, where I \ J 

Cr = worst-case task execution time of taskr, and 
Nr = amount of execution time to borrow from taskr. 
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12. The inethi)d of claim 11, wherein a maximum execution 

time, Nm, that may\ be borrowed from said lower priority task, 
taskr/ is obtained ^s follows 

( 

Nm=Cr 1— 

where m is the mul triple, of the period of said lower priority 
task, taskr. 



13. The method of claim 8, wherein said higher priority 
task has hard deadlines^ 

14. The method of ^laim 8, wherein said lower priority task 
has soft deadlines. 

15. A method for s^iaring execution capacity among tasks 
executing in a real-time computing system having a performance 
specification in accordance\ with Rate Monotonic Analysis (RMA) , 
comprising the steps of; 

pairing a higher priority task, tasku, with a lower 
priority task, taskr; 

reallocating execution time from the lower priority 
task to the higher priority tJ^sk during an overload condition; 
and 

increasing the utili^jation of said higher priority 

task; and 

decreasing the utilization of said lower priority task 
in a proportional manner to maintain a constant utilization, U. 



16. The method of claim 15, \ wherein said utilizations of 

said tasks are varied as follows: 

Cu Cr 
Tu Tr 
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where , 




Cu = 
Tu = 
Cr = 

Tr = 

u = 



wors\-case task execution time of tasku, 
periodVof tasku, 

worst-case task execution time of taskr, 
period o\ taskr, and 
utilizatioV for both tasks 



17. T]\e method of claim 15, wherein an amount of said 
execution ti*ie available to reallocate from said lower priority- 
task, taskR, \o said higher priority task, tasku, is obtained as 
follows 

Tu 

where, 

Nr = amount of execution time to borrow from taskr, 
where Nr < Cr, 

Tr = perio^^ of taskr, and 
Tu = period^of tasku. 

18. ihe method of claim 15, further comprising the step of 
increasing \a period of the lower priority task, taskr, as 
follows : 

Xr Tr 



Tn^y 



Zr-Nr 



where 



Cr = worst-case task execution time of taskr, 
Tr = period of taskr, and 

Nr = Amount of execution time to borrow from taskr, 
where Nr < Cr- 



19. The method of claOi 15, further comprising the step of 

limiting an amount of exyciu^ time, Nr, to borrow from said 
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lower priority task, taskr, to a maximiim loan amount where 

Nr«Cr, wheAe 

Cr \= worst-case task execution time of taskr, and 
Nr k amount of execution time to borrow from taskr. 

20. The Wethod of claim 19, wherein a maximum execution 

time, Nm, that\ may be borrowed from said lower priority task, 
taskr, is obtair\ed as follows 



Nm^Cr U 



m 



10 where m is the multiple of the period of said lower priority 
task, taskr- 



21. The method\ of claim 15, wherein said higher priority 
task has hard deadlines . 

22. The m.ethod of claim 15, wherein said lower priority 
task has soft deadlines) 



25 



23. A real-time computing system having a performance 

specification in \accordance with Rate Monotonic Analysis (RMA) , 
comprising: 

a memori^ for storing computer readable code; and 
a procei^spr operatively coupled to said' memory, said 
processor conf igui2^dA to 

pair a h:j_gner priority task with a lower priority task; 
reallocate execution time from the lower priority task 
to the higher prionity task during an overload condition; and 

increase \the period of the lower priority task to 
compensate for said \reallocated execution time. 



30 
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24. A real-time computing system having a performance 

specification in \accordance with Rate Monotonic Analysis (RMA) , 
comprising : 

a memory\for storing computer readable code; and 
a processor operatively coupled to said memory, said 
processor configureci to: 

pair a higher priority task with a lower priority task; 
provide a \ first resource allocation to said lower 
priority task during a normal operating condition; and 

reallocate a\ portion of said first resource allocation 
from said lower priority task to said higher priority task when 
said higher priority ta^]^^^ operable, 



25. A real-time] 

specification in acco::daf 
comprising: 1 
a memory for' 



npuMng system having a performance 
.ce ;i^ith Rate Monotonic Analysis (RMA) , 



s toiling computer readable code; and 
a processor oper5f.tively coupled to said memory, said 
processor configured to: 

pair a higher pi^iority task, tasku, with a lower 
priority task, taskr; 

reallocate executioii time from the lower priority task 
to the higher priority task during an overload condition; and 

increase the utilizat\ion of said higher priority task; 

and 

decrease the utilizatibn of said lower priority task in 
a proportional manner to maintain a constant utilization, U. 
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